Asymptotic series are derived for two integrals using a Gaussian identity and Laplace's method, demonstrating an improvement over earlier methods.
(1) (3) from the origin of a point uniformly distributed in the cube [0, .r. They evaluate mb m2 and m3 exactly. Otherwise their computationally most efficient formula, by far, is the asymptotic series as k~00. Terms up to k -3 give, for example, m4 accurate to five figures, m 10 accurate to six figures and m20 accurate to seven figures. Their derivation of (2) is, however, cumbersome. We give a simple derivation based on Laplace's method.
The authors also study the expected interpoint distances
but do not give an asymptotic series like (2), presumably because of the work required using their method. We give a simple derivation of such a series, again using Laplace's method. Since (4) we can write Since f(t) has a maximum at t = 0, and f'(O) = t we write
Turning now to (3) we have, similarly,
g(t)= ffexp(t(x-y)2)dXdY, which has a maximum at t = 0, where g' =~. Thus we write (12) and (13) in (10) and using standard formulae for moments of a normal density gives (14), for k not too small, while its efficiency is obvious. 
